AbstrAct: The family Moitessieriidae is poorly known, as its members, inhabiting exclusively subterranean waters, are often known only from few minute, empty shells. Molecular studies on their relationships confirmed the distinctness of this family. Their monophyly, however, remained doubtful, since the Moitessieriidae did not form a distinct clade in the phylogenetic tree based on the most commonly applied mitochondrial cytochrome oxidase subunit I (COI), and the representative of the family Cochliopidae occupied a position among the moitessieriid clades. In the present paper two new nuclear loci, namely histone H3 gene and ribosomal internal transcribed spacer ITS2, have been applied to resolve the status of the Moitessieriidae. The resulting phylogenies show the Moitessieriidae as a distinct, well supported clade, confirming thus their monophyly.
INTRODUCTION
The family Moitessieriidae Bourguignat, 1863 is probably the least studied group of the European Truncatelloidea. It includes minute dioecious gastropods (Figs 1-11) exclusively inhabiting subterranean waters, including thermal ones (sket & VelkoVrh 1981) . For most species only empty shells are known. Hence, dozens of nominal species have been described without anatomical and molecular data (e.g. Glöer 2002) , and their distinctness as well as their relationships remain unknown. Comparative molecular data have only recently begun to accumulate , richlinG et al. 2016 , AnGyAl et al. 2018 ), but it is already evident that the morphology-based levels of endemism are overestimated in the Moitessieriidae (FAlniowski et al. 2014) .
The morphology and anatomy of the soft parts are still poorly studied. The detailed anatomy of Bythiospeum Bourguignat, 1882 was described and illustrated by hAAse (1995) . Some anatomical data on the Moitessieriidae were contributed also by bole (1961, 1970) , Giusti & Pezzoli (1980) (anatomy of Iglica Wagner, 1927 and Paladilhiopsis Pavlović, 1913 ), bernAsconi (1990 , 1994 ), boeters & GittenberGer (1990 ), bodon & Giusti (1991 ), boeters (1998 ), szArowskA (2006 and niero & Pezzoli (2016), summarised by wilke et al. (2013) . The character states unique for the Moitessieriidae are: pyriform metapodial tentacle, and intestine with a long, wide and loose loop around the style sac. The character states of moitessieriids that are uncommon among the Truncatelloidea are: smooth protoconch; all soft parts unpigmented; ctenidium reduced or absent; and osphradium small, less than twice as long as broad . The distinctness of the Moitessieriidae has been questioned: bodon & Giusti (1991) considered its representatives to belong to the Hydrobiidae.
Molecular data (wilke et al. , 2013 (wilke et al. , hoFmAn et al. 2018 ) have confirmed the distinctness of the Moitessieriidae. However, hoFmAn et al. (2018) found that the family Cochliopidae was nested among the moitessieriid clades based on a cytochrome oxidase subunit I (COI) tree and, despite the low associated bootstrap values, the monophyly of the family Moitessieriidae was not supported. This was in contrast to findings of wilke et al. (2013) , who reported its monophyly; it should be noted, though, that the family representatives failed to form a distinct clade, and neither Iglica nor Paladilhiopsis were included in the phylogenetic analysis. In the COI tree of hoFmAn et al. (2018) there was a well-supported clade containing all the Balkan Paladilhiopsis and Iglica hellenica Falniowski et Sarbu, 2015 , another well supported clade of I. cf. gracilis (Clessin, 1882) (both formed a weakly supported clade), a third well-supported clade of the Cochliopidae, and the fourth well-supported clade grouping together all members of the "real" Bythiospeum. These four clades formed an unresolved polytomy together with Sardopaladilhia Manganelli, Bodon, Cianfanelli, Talenti et Giusti, 1998 and Moitessieria Bourguignat, 1863 . Bootstrap supports were very low, thus the Moitessieriidae did not form a well supported clade. Unfortunately, as only the COI sequences could be retrieved from GenBank and no Bythiospeum material was available for sequencing any nuclear loci at that time, the problem remained unresolved. The aim of the present paper is to test the monophyly of the Moitessieriidae by investigating nuclear loci.
MATERIAL AND METHODS
Specimens of Bythiospeum acicula (Hartmann, 1821) ( Fig. 3) were collected in Switzerland, Kollbrunn, site RA204, Töss river, 47°27'25.7"N, 8°46'09.9"E. The Bou-Rouch method (bou & rouch 1967) was used to sample a gravel bar of the river. At the same place also the recently described interstitial amphipod species Niphargus tonywhitteni was found (Fišer et al. 2018) . The collection localities of all the other moitessieriid taxa have been described in hoFmAn et al. (2018) . Samples were preserved in 96% ethanol. All the techniques of fixation, DNA extraction and PCR conditions were exactly the same as in szArowskA et al. (2016a, b) for mitochondrial cytochrome oxidase subunit I (COI), nuclear 18S ribosomal RNA (18S), and nuclear histone H3 (H3). For internal transcribed spacer 2 (ITS2) the following primers were used: NEWS2-F 5'-TGTGTCGATGAAGAACGCAG-3'; and ITS2-RIXO 5'-TTCTATGCTTAAATTCAGGGG-3'; 
RESULTS AND DISCUSSION
The identification of our specimen of Bythiospeum needs some explanation. In the Swiss faunistic list (Centre Suisse de Carthographie de la Faune CSCF) Bythiospeum haeussleri (Clessin, 1910 ) is recorded from the same region as our Bythiospeum. However, our sequence is identical with the ones from GenBank, representing five nominal species (Fig. 12) . According to the ICZN, namely the priority rule, the name Bythiospeum acicula (Held, 1838) is appropriate for this taxon. According to richlinG et al. (2016), B. haeussleri, known from Switzerland, belongs to their clade 3, and B. acicula, inhabiting Germany NE of our Swiss locality, belongs to their clade 1, their sequences are markedly different one from another. B. acicula has not been recorded from Switzerland so far, but richlinG et al. (2016) suggest that its range could also reach Switzerland.
Finally, we obtained 16 sequences of 18S (286 bp, GenBank Accession numbers MK629727-MK629742), 16 sequences of ITS2 (310 bp, GenBank Accession numbers MK629747-MK629762), three sequences of H3 (310 bp, GenBank Accession numbers MK609534-MK609536) and one of COI (488 bp, GenBank Accession number MK609537). In both coding loci the tests of XiA et al. (2003) revealed no saturation. The cytochrome oxidase tree including our specimen of Bythiospeum (Fig. 12) showed again the clade which consisted of the representatives of the Cochliopidae Tryon, 1866, within the polytomy formed by three clades of the Moitessieriidae (Moitessieria/ Sardopaladilhia, Bythiospeum and Iglica/Paladilhiopsis), as also in hoFmAn et al. (2018) . In the tree of 18S (not shown) the Moitessieriidae were far from the Cochliopidae, but all the bootstrap supports were low. In the tree of nuclear H3 (Fig. 13 ) the Moitessieriidae formed a distinct, well supported clade (bootstrap support 74%). Interestingly, Bythiospeum was close to Iglica, not to Paladilhiopsis, which confirmed the results of hoFmAn et al. (2018), but not those of boeters (1998). The latter author synonymised Paladilhiopsis with Bythiospeum, based on the similarity of the general structure of the female reproductive organs, i.e., a large bursa copulatrix situated at the proximal part of the albumen gland, which is markedly shortened. These character states were regarded as a result of parallelism by hoFmAn et al. (2018) .
The tree from concatenated sequences of all nuclear loci (Fig. 14) grouped all Moitessieriidae taxa in one well supported clade (76%). The same applies to the tree from concatenated sequences of both, nuclear and mtCOI loci (support 71%). There are no strict rules concerning the significance levels of the bootstrap, but usually the values exceeding 70% are accepted as significant. Thus, we consider the Moitessieriidae as monophyletic, although closely related to Cochliopidae. 
